Background Cancer patients often use complementary and alternative medicine (CAM) based on recommendations from family. However, the relationship between family endorsement of CAM and the patient's expectation of its benefits has never been quantified. Methods Between 2010 and 2011, we conducted a cross-sectional survey study among patients with a diagnosis of cancer recruited from thoracic, breast, and gastrointestinal medical oncology clinics at a single academic cancer center. We performed multivariate linear regression analyses to evaluate the relationship between perceived family endorsement of and expected benefits from CAM, adjusting for covariates. Results Among the 962 participants, 303 (31.3%) reported family endorsement of CAM use. Younger patients and those who had college or higher education were more likely to report family endorsement (both p < 0.05). Patients with family support had expectation scores that were 15.9 higher than patients without family support (coefficient 15.9, 95% CI 13.5, 18.2, p < 0.001). Participants with family encouragement of CAM use were also more likely to expect CAM to cure their cancer (12 vs. 37%) and prolong their life (24 vs. 61%). These relationships remained highly significant after adjusting for covariates). Conclusions Family endorsement of CAM use is strongly associated with patient expectation of its clinical efficacy, including expectations for cure and improved survival. These findings underscore the importance of including family in counseling and education on CAM use in order to achieve realistic patient expectations, maximize benefits, and avoid potential medical adverse effects through herb-drug interactions or rejections of conventional care.
Introduction
Complementary and alternative medicine (CAM) use is prevalent among cancer patients and survivors. Up to 87% of patients with a diagnosis or history of cancer utilize a form of CAM [1] [2] [3] [4] , which includes modalities such as massage, mind-body medicine, botanical medicine, traditional Chinese medicine, and other traditional healing models often based on ancient practices. Research for some of these modalities, such as mindfulness meditation for anxiety or acupuncture for pain, has begun to highlight their benefits in the supportive management of cancer patients and survivors [5] [6] [7] . However, an absent evidence base for many CAM modalities often leads to increased skepticism and concern among oncologists and primary care providers about the safety and efficacy of CAM treatments.
Patients who are interested in CAM often interpret a provider's discouragement of its use as a conflict between the patient's own belief system and the Bstandard of care^ [8] . Such conflict can not only strain the doctor-patient relationship but can also have a serious effect on the treatment choices patients make, such as delaying or abandoning conventional care [9] [10] [11] [12] . In order to foster open provider-patient dialog around CAM use, it is important to both understand the various factors that influence a patient's decision to pursue CAM and patient expectations regarding treatment efficacy.
Because CAM modalities are based on ancient and traditional healing methods transmitted within cultural circles [13] , family members' advice and recommendations for CAM use may hold great significance for patients. Indeed, among the many influencing factors, family and friends' endorsement of CAM is considered to be a major predictive factor of its use [14] [15] [16] . For many cancer patients, the Bsocial network^is the source of CAM-related information [17, 18] . Family endorsement of CAM, which is often based on anecdotal information, may also shape patients' expectations of CAM's benefits, ranging from the promise of wellness and relaxation to the hope for a cure for their cancer [16, 19] . Unrealistic expectations of its benefits, such as those for a cure or life prolongation, can lead to rejection of conventional care or adverse effects through unsupervised CAM use [2, 9, 12] . We conducted this study to evaluate the impact of patient-reported family endorsement of CAM on the expectations cancer patients bring to CAM use.
Material and methods

Study design and patients
Between June 2010 and September 2011, we conducted a cross-sectional survey study of 962 patients from the thoracic, breast, and gastrointestinal oncology clinics of the University of Pennsylvania, where we worked with collaborators. Patient eligibility was determined by the following criteria: age ≥18 years, primary diagnosis of cancer, Karnofsky performance score of ≥60, approval of the patient's oncologist, and ability to understand the study requirements and provide informed consent in English. New patients and those unable to understand the study requirements were also excluded. Recruitment was conducted by trained research assistants who, after obtaining informed consent, administered selfreport surveys. Each survey took approximately 20 min to complete, and patients were given a gift card for their participation. The Institutional Review Board of the Hospital of the University of Pennsylvania approved the study protocol.
Study variables
We measured the outcome, expected benefits related to CAM use, with the expected benefit domain of the Attitudes and Beliefs about CAM (ABCAM) instrument, which has been described in detail in a previous publication [20] . ABCAM is based on the Theory of Planned Behavior, and was developed to evaluate specific behavioral predictors of CAM use. The instrument was validated in an outpatient cancer population. The expected benefit domain has nine items. We rated each item on a fivepoint scale (1 = strongly disagree, 2 = disagree, 3 = not sure/not applicable, 4 = agree, 5 = strongly agree). We summed and normalized ratings, generating an overall Bexpectation score^between 0 and 100, with a higher score indicating greater expected benefit. In addition, to ease interpretation of each specific type of expectation, we then dichotomized the outcome with those who reported Bagree^and Bstrongly agree^as having the specific expectation. We evaluated family endorsement of CAM use by asking patients to rate the statement, BMy family encourages me to use CAM,^by selecting one of the following: 1 (strongly disagree), 2 (disagree), 3 (not sure/not applicable), 4 (agree), and 5 (strongly agree). We then dichotomized the patients, dividing them into those who reported family endorsement (4 and 5) and those who did not report family endorsement (1-3).
Covariates
We collected clinical and demographic variables by self-report and chart abstraction. We obtained demographic information, including age, gender, sex, education, and marital status, through patient self-report. Additionally, we collected the clinical characteristic of diagnosis, treatment (chemotherapy, radiation therapy, and surgery), stage of disease (localized versus metastatic disease), and months since treatment by chart review. We assessed active CAM use and dichotomized participants into those who had used CAM since diagnosis and those who had not used CAM since their diagnosis.
Statistical analyses
We presented descriptive data of participants' socioeconomic characteristics such as gender; age; employment status; and disease information, including cancer type, time since cancer diagnosis, and family support, expectation scores, and specific expectation benefits. For categorized data, we presented the numbers and proportions of each group. We calculated the mean and standard deviation for continuous data such as age, time since cancer diagnosis, and expectation scores. We then performed univariate regression analysis to determine whether expectation scores differed based on family endorsement and patient characteristics. Next, we used multivariable regression models to determine whether family endorsement was associated with expectation when controlling for patient characteristics that also correlated with expectation in univariate regression models (if p < 0.2). The R 2 of the models was calculated for comparison between the models. For specific expectations, we used chi-squared test and then multivariate logistic regression analyses to determine the relationship between family endorsement and specific expected benefit from CAM use. All analyses were conducted with twosided tests. Because of the multiple outcomes examined, we reduced the p value to less than 0.005 to be considered statistical significant. Analyses were performed using SPSS 24 (IBM Corp.) (Fig. 1) .
Results
Among the 1188 patients approached consecutively, 1068 (89.9%) agreed to participate and 120 (10.1%) declined participation. Reasons for declining included inability to complete the survey due to lack of time or sickness (21 patients, 1.8%) and not wanting to participate in research (99 patients, 8.3%). In addition, 31 patients withdrew consent, 33 did not return the survey, and 35 were excluded from the analysis due to incomplete data. Thus, 969 patients formed the final sample size, reflecting a response rate of 81.6% among eligible subjects.
Among all patients, 608 (63.4%) were female, with a mean age of 59 ± 12 years; 758 (78.9%) of the patients were white; and 715 (74.5%) had at least a college education. The major cancer types were breast (33%), gastrointestinal (32%), and lung (31%) cancer. Over half of the participants were early stage cancer survivors (55%), while the majority had been diagnosed within 1 year prior to the survey (45%). Of the respondents, 58.5% had used some form of CAM since their diagnosis (see Table 1 ). The prevalence of use of specific CAM modalities in this population has been reported in detail previously [20] .
In univariate analysis, among all patients, 303 (31.3%) reported that their family encouraged them to use CAM for cancer care (see Table 1 ). Patients age ≤ 55 years had more family support than patients aged 56-65 or > 65 years (37 vs. 30% and 26%, p = 0.005). In addition, female and higher educated patients had more family enthusiasm for CAM use than male (34 vs. 27%, p = 0.037) and lower educated patients (35 vs. 21%, p < 0.001). Patients who had previously used CAM had more family support (42 vs. 17%, p < 0.001).
Family endorsement and expectation of benefits score
Among all patients, the mean expectation score (SD) for CAM use was 60.68 ± 19.49. The expectation score increased sequentially as patients endorsed family support for CAM use: Bstrongly disagree^(37.6 ± 28.3), Bdisagree^(56.3 ± 17.6), Bnot sure^(58.9 ± 14.7), Bagree^70.8 ± 15.1), and Bstrongly agree^(83. 4 ± 19.8) . Patients whose families encouraged CAM use had a higher expectation score than those patients who did not have family encouragement (73.6 ± 17.0 vs. 56.5 ± 17.7, p < 0.001).
In addition, patients who were female, age ≤ 55 years, and higher educated had higher expectation scores than others (all p < 0.05; Table 2 ). Patients with a diagnosis of breast cancer had higher expectations for CAM use than patients with other cancer types (p < 0.001). Patients who had undergone surgery for cancer and those who had a prolonged cancer course also had higher expectation scores (p = 0.011 and 0.0071, respectively; Table 2 ).
In multivariate regression models, patients with family support had 15.9 higher expectation scores than patients without family support (coefficient 15.9, 95% CI 13.5, 18.2, p < 0.001; see Table 3 ). In addition, younger age, being female, having a college or greater degree, and having been diagnosed more than 12 months previously were all associated with increased expected benefit from CAM use. The model incorporating family support had a pseudo-R 2 of 0.23, indicating that model 2 (Table 3) substantially explained more variance (1.56 times) about patients' expectations to the use of CAM for cancer care than model 1 (Table 3) without the family support factor. The magnitude of variance explained by family support is greater than all other sociodemographic and clinical factors combined.
Specific expectations and family support
When considering the nine benefits of CAM use identified in ABCAM, respondents expected that CAM could help them to reduce stress (55%), cope with cancer (53%), and decrease emotional distress (52%). A few of them expected CAM to help cure their cancer (20%), help them to live longer (35%), or prevent future health problems (35%). Patients with perceived family encouragement for CAM use had a higher likelihood of expecting benefits in all nine areas, even when adjusted for covariants (all p < 0.001; Table 4 ).
Discussion
In this cross-sectional study of over 900 cancer patients, we found that family endorsement of CAM use was associated with increased expectations for its health benefits. We also found that positive expectations of CAM, including unrealistic expectations, such as those for cancer cure or an increase in life expectancy through CAM use, were strongly correlated with patient-reported family endorsement of CAM use. In the pursuit of patient-centered care, increasing provider awareness of this relationship may have important implications for effective communication about CAM use in the context of cancer care. It may also provide the basis for shared decision-making that ultimately improves the care and safety of patients with cancer. Our findings contribute to a limited but growing body of literature documenting the role of family in a cancer patient's decision to use CAM. This is in line with previous observations indicating that the decision-making process preceding CAM use is highly influenced by a patient's social network, made up predominantly of family and friends [14, 15, 18, 21] . Cancer type In a survey of a general obstetrics/gynecology patient population and a review of CAM use in breast cancer patients, family and friends were considered to be the patient's main source of information regarding CAM, exceeding the influence of the Internet, books, or health care providers [17, 18] . A descriptive study of women with breast cancer found that patients experiencing impairment, such as fatigue and side effects of conventional cancer treatment, might be prompted to neglect their own research and fully rely on their social network and family for advice about CAM [14] . The decision to use CAM often bypasses health care providers and remains confined to the patient's social network [22] . For example, a study of breast cancer patients who perceived their health care providers as being uninformed or having negative attitudes towards complementary therapies did not seek their advice regarding CAM and relied more on their social network [23] . Unrealistic expectations of CAM use can be harmful as they may create a chasm between conventional care and complementary or alternative therapies. This chasm can further foster alienation and frustration among patients, potentially driving them to reject treatment or have poor adherence. Based on previous descriptive studies, patients who harbor unrealistic expectations and whose social networks support CAM use are potentially at risk to abandon, delay, or interrupt cancer treatment in favor of CAM use, possibly affecting their prognosis and outcome [9, 10, 12, 22] . We have previously demonstrated that expected benefit is a major behavioral determinate of CAM use [20] . In this study, we demonstrate the important impact of family endorsement on such expectancy.
We found that the full range of positive expectations towards CAM correlated significantly with perceived family endorsement. Among the surveyed expectations of CAM use, those that indicated a hope for cure or increased life expectancy as a result of using CAM may point towards unrealistic perspectives. It thus seems particularly crucial to identify patients who are at risk to reject conventional treatment. This study highlights a risk profile of patients holding these unrealistic expectations. This subgroup of patients is likely to benefit most from patient-centered counseling and education in regards to both CAM modalities and conventional treatment, with inclusion of family members in the shared decisionmaking process. To address this particular risk group, providers may consider actively inquiring with patients about their use and expectations of CAM modalities as well as including family and friends in counseling about CAM use. Referral to integrative medicine specialists who are knowledgeable about safe CAM use in the cancer setting may additionally foster trust in a shared decision-making process and help facilitate setting realistic expectations in patients and family members alike.
We need to acknowledge several limitations of this study. While the overall response rate is high, there is still the possibility of selection bias. Because our measurement of family support relied on only one item, it may not capture all nuances of family endorsement of CAM, such as identifying information, purchasing products (e.g., supplements, herbs) or services (e.g., acupuncture, massage), or providing emotional pressure for using specific therapies. Our study relied on patients' perceptions of family endorsement of CAM use. Since we did not survey the families, we cannot verify patients' perceptions, and thus, we may not have adequately captured families' views about CAM. Our study was conducted in a major academic center with predominantly white participants. Additional research is needed in more diverse populations (e.g., racial-ethnic minorities, immigrants).
Conclusions
Despite these limitations, our study has numerous strengths, including a large sample of cancer patients with different tumor types and a validated measure of expected benefit of CAM. To our knowledge, this is the first study to quantify the association between family endorsement of CAM use and patient expectations. Considering the observed importance of family influence, the inclusion of family in educational efforts regarding CAM use is pertinent to ensure realistic expectations in cancer patients. By involving family members in a shared decision-making process, we can help direct patients to CAM use that is supported by evidence and minimize CAM use where there is potential for harm, thereby increasing health outcomes and positive experiences for patients.
